In vitro generated autoimmune regulatory T cells enhance intravitreous allogeneic retinal graft survival.
The authors demonstrated that in vitro-generated alpha-melanocyte stimulated hormone (MSH)-induced Treg cells specific to ocular autoantigen suppress ocular autoimmune disease in vivo when adoptively transferred. They examined the possibility of using these ocular autoantigen-specific Treg cells to promote the survival of a retinal allograft placed in the mouse vitreous. Enhanced green fluorescent protein (eGFP)-C57BL/6 neonatal retinal microaggregates were injected into the vitreous of B10-RIII mice before the adoptive transfer of interphotoreceptor retinoid-binding protein (IRBP; an ocular antigen) or ovalbumin (OVA)-specific alpha-MSH-induced Treg cells. GFP transplants were imaged in vivo on days 7 and 12. In addition, on day 12, the eyes were cryosectioned and immunostained with a panel of neuronal and immune cell markers. GFP allografts underwent no detectable changes in size on days 7 and 12 in the B10-RIII mice injected with IRBP-specific Treg cells; however, mice that received OVA-specific Treg cells or no Treg cells experienced remarkable reductions in graft size on day 12. Only one quarter of the original size was seen. Using neuronal-specific markers, immunohistochemistry showed that the architecture of the retinal allografts in the IRBP Treg cell-injected group had intact rosettes and neuronal cells on the outermost layer, whereas the allografts in the OVA Treg cell-injected mice were disorganized. Immune cell-specific markers demonstrated that Treg cells and activated microglial cells were found in the retinal allografts of the mice injected with IRBP Treg cells, but not in the retinal allografts of the OVA Treg-injected mice. These results demonstrate that adoptive transfer of alpha-MSH-generated IRBP-specific Treg cells promotes retinal allograft survival and development.